Independent influence of left atrial pressure on regional peak lengthening rates.
We examined the influence of left atrial pressure on regional peak lengthening rates in six open-chest dogs. Sonomicrometers were implanted in the midwall of the anterior apex, the midanterior wall, and the posterior wall of the left ventricle. A bolus of blood was injected into the left atrium during ventricular systole by a computer-driven power injector to produce an isolated increase in left atrial pressure without altering the peak rate of left ventricular pressure fall, regional systolic shortening, or end-systolic length. Several left atrial injections of different volumes were performed over a wide range of left ventricular end-diastolic pressure (LVEDP) (from 7 to 22 mmHg). The peak lengthening rate increased in direct proportion to the increase of left atrial pressure. This effect was significantly greater in the apical than midanterior or posterior sites and decreased at all sites at higher LVEDP. Similar size left atrial injections produced greater increases in atrioventricular pressure gradient but smaller increases in left atrial pressure at low compared with high LVEDP. We conclude that left atrial pressure is an independent determinant of regional peak lengthening rates in the intact left ventricle. The influence of left atrial pressure is attenuated at higher LVEDP because of a smaller change in the diastolic pressure gradient, although viscoelastic effects may play a role.